Cloning and characterization of glucose transporter 11, a novel sugar transporter that is alternatively spliced in various tissues.
We have cloned and characterized a novel glucose transporter (GLUT11) that is alternatively spliced. The GLUT11 gene maps to chromosome 22q11.2 and consists of 13 exons. The long form (GLUT11-L) cDNA uses 13 exons to produce a protein containing 503 amino acids. The short form of GLUT11 (GLUT-11) cDNA is missing exon 2 and produces a protein of 496 amino acids with a 14 amino acid N-terminal difference compared to the long form. GLUT11 has significant similarity to known GLUTs and contains 12 putative membrane-spanning helices along with sugar transporter signature motifs that have previously been shown to be essential for transport activity. The putative glycosylation site of GLUT11 is present in loop 1. Northern blot analysis showed that GLUT11 mRNA is expressed in a number of tissues and most abundantly in the skeletal muscle and heart. RT-PCR assay showed that GLUT11 is alternatively spliced and the two isoforms are distributed differently in various tissues. Immunofluorescence microscopy demonstrated that GLUT11-L resides on the plasma membrane when overexpressed in HEK293T cells. Western blot analysis revealed that GLUT11-L runs as a broad band of approximately 42 kDa that was converted to a 38 kDa polypeptide by PNGase F digestion. Furthermore, a liposome reconstitution functional assay showed that GLUT11-L has glucose transport activity.